Of the 7 cases 4 were intraconal and 3 were extraconal. The latter group consisted of the following sites: ethmoid sinus, superior orbit and upper lid, and inferoanterior orbit. Five case histories will be presented.
Case reports CASE 1 A 60-year-old Caucasian man had noted slowly progressive right proptosis from age 24. There were no other ophthalmic complaints until August 1976, when he complained of blurred vision of his right eye followed by intermittent horizontal diplopia. In addition he had occasional frontal pain and tenderness.
Best corrected right visual acuity was 6/7-5. The right eye was 8 mm proptotic and displaced laterally 2 mm (Fig. 1) . The orbit was ballotable and the globe could be retropulsed. He had a right hypertropia of 2 prism dioptres in up gaze and a 4 prism dioptre exotropia in left lateral gaze. The right optic nerve head appeared somewhat pale. The remaining ophthalmic and physical examination was unremarkable.
CT scan showed a smooth, well-defined, oval, intraconal mass lesion in the posterior one-half of the right orbit. It demonstrated mild, uniform enhancement, and a focal area of calcification was seen centrally in the mass (Fig. 2) . Orbital x-rays were normal. Carotid angiography demonstrated inferior displacement of the ophthalmic artery and its lateral branch, with no tumour blush (Fig. 3) .
Ultrasonography revealed an intraconal mass lesion with a well-demarcated anterior border. Considerable sound attenuation within the tumour indicated a relatively solid nature. Some cystic areas were also present.
The patient underwent a right lateral orbitotomy. A brown-yellow, encapsulated, multilobular mass was found within the muscle cone beneath the superior rectus muscle and extended medially to lie adjacent to the optic nerve. The tumour had multiple dark varicosities on it, and a large artery branched into the medial surface. Postoperatively the patient recovered uneventfully and has full ocular function without recurrence (Fig. 4) .
Light microscopic examination showed a schwannoma with both Antoni types A and B patterns, Verocay bodies, and calcification. The tumour was encapsulated, and abnormal tumour vessels were present with perivascular lymphocytic infiltrates. CASE 2 A 54-year-old Caucasian woman 1P5 years prior to admission noticed a subjective right central scotoma which she described as a 'white spot and like looking through a heat wave.' Appreciation of fine detail for the right eye diminished after that, and the visual acuity was noted to have fluctuated between finger counting and 6/7-5. She denied ocular pain, photophobia, or changes in her facial appearance.
On examination the best corrected visual acuity in her right eye was 6/7 5. The visual field to confrontation was diminished in the right eye. There was a right relative afferent pupillary defect. Ocular and physical examinations were otherwise unremarkable.
CT scan showed a well-defined intraconal lesion in the posterior aspect of the orbit displacing the optic nerve medially (Fig. 5) . The Vessels within the tumour had thick walls.
Postoperatively the patient had a partial right ptosis and paresis of the right superior rectus muscle, which remitted completely within the next 6 months.
The remaining intraconal cases had long-standing histories, and the tumours were well encapsulated, did not extend into the apex of the orbit, enhanced mildly on CT scan, and failed to take up contrast on angiography. At surgery they were encapsulated, had varicosities on their surfaces, and were extirpated intact with no postoperative problems. In one a distinct origin from the sixth nerve was noted.
The following 3 cases were extraconal in location. An anterior orbitotomy was carried out through a brow incision. A multilobular, yellow, solid tumour mass was identified occupying the entire roof of the orbit (Fig. 7) . It extended posteriorly to the apex and appeared to come out of the superior orbital fissure. Numerous nerve-like structures were noted extending from the mass. The bulk of this tumour was removed piecemeal.
Histologically it was a typical schwannoma: encapsulated, Antoni type A, with numerous Verocay bodies with thickened blood vessels cuffed by lymphocytes and plasma cells. Electron microscopy showed many Schwann cells with stacked pale processes surrounded by a well defined basement membrane.
The patient is asymptomatic, has no evidence of recurrence, and no sensory loss in the supraorbital dermatome. CASE 4 A 24-year-old man noted sudden onset of a constant dull ache in the region of the inner bony margin of his left orbit, associated with a sensation of left retrobulbar pressure. He had a history of chronic nasal discharge and had recently noted left ocular mucopurulent discharge and crusting of the lids on waking.
On examination he had a 4 mm left proptosis and lateral displacement of his globe. Examinations of his pupils, visual acuity, intraocular pressure, and fundi were normal bilaterally. He had diminished nasal air movement and hearing changes compatible with past ear disease. (Fig. 8) .
A CT scan confirmed opacification of the left ethmoid sinus and adjacent left middle turbinate. A soft tissue mass bulged into the medial aspect of the left orbit with slight indentation of the globe (Fig. 9) .
The lesion did not enhance.
The preoperative diagnosis was mucocoele of the left ethmoid sinus with pansinusitis.
The patient underwent an ethmoidectomy through 4 a Lynch incision. At surgery the medial wall of the orbit was bowed laterally and showed bony dehiscence. Beneath the bone and within the sinus there was a yellow-pink tumour with a fibrous Fig. 11 Case5: CTscan (GE 8800) demonstrating capsule. It was easily peeled off and removed. Histo-thickening ofsoft tissues anterior to the left infraorbital margin.
Hospital showed a firm, smooth, nontender, immobile mass 23 x25 mm involving the left lower lid and extending posteriorly over the inferior orbital margin (Fig. 10) . The remainder of his ocular and physical examination was otherwise unremarkable. Both axial and coronal CT scans demonstrated thickening of the soft tissues anterior to the left infraorbital margin (Fig. 11) supported the diagnosis of a fibrous schwannoma.
Results
All 7 patients had histologically confirmed schwannomas. None had systemic manifestations of neurofibromatosis. Their ages at the time of presentation ranged from the third'to seventh decades. The tumour sites were 4 intraconal and 3 extraconal. Of the latter, one was in the ethmoid sinus, another anterior to the infraorbital margin, and one involved the superior orbit and upper lid. Displacement of the affected globe was related to the site of the mass and ranged from marked anteroinferolateral to none at all. Visual acuity on presentation was uniformly 6/7-5 or better except for one case having acuity of 6/12 (due to macular degeneration). All patients were investigated by CT scanning, which detected 6 of the 7 lesions. Of these, 4 were intraconal, one was in the infraorbital soft tissues, and one was in the ethmoid sinus and middle turbinate with extension into the medial aspect of the orbit. Two tumours caused medial displacement of the optic nerve, 3 caused axial proptosis, and one caused indentation of the globe. Four of 5 contrast CT studies demonstrated enhancement, which was of a mild degree (Figs. 12A, B) . In all cases except one the lesions were well defined with discrete edges. The shape varied from round to oval. One case had associated bony indentation and one had calcification in the central part of the tumour. The intraconal lesions did not follow a muscle or mimic muscle enlargement, nor did they extend into and obscure the orbital apex.
Ultrasonography was carried out in 4 of 7 patients, all of whom had intraconal lesions. Of these, 3 were detected. All were described as encapsulated, solid lesions with a well demarcated anterior border. Within the mass were a number of tissue interfaces which attenuated dramatically. A posterior border could not be detected.
At surgery the lesions were characteristically yellowish-tan in colour, solid, encapsulated, and had A typical varicose, violaceous tumour vessels on their surface. Four nerves were specifically identified in association with their respective lesions, all of which were removed leaving the nerves of origin intact. The associated nerves were: superior division of the third, sixth, infraorbital, and superior division of the ophthalmic nerve.
Histology was variable but typical of schwannoma, including mixed Antoni type A and B patterns (Fig.  13A) , tumour capsule, thick walled hyalinised vessels (Fig. 13B) , perivascular lymphocytic cuffing, calcification (Fig. 13C) , organoid arrangements of Schwann cells with Verocay bodies (Fig. 13B) , loose collagenous stroma, and occasional nuclear pleomorphism. Electron microscopy confirmed the schwannian origin in each of the tumours (Fig. 14A ). Long spaced collagen was identified in one of the tumours only (Fig. 14B ). An unusual electron microscopic feature noted in one of the tumours was the presence of a typical cilia (Fig. 14C ).
Discussion
Primary schwannoma rarely occurs in the orbit. Although no single feature is pathognomonic, a multiplicity of clinical, radiographic, and surgical features point to the diagnosis of this lesion. It is a disease primarily of adults, has an insidious onset, is slow growing, and is noninvasive with minimal effect on other orbital structures. The range of clinical presentation in our patients included optic neuropathy, proptosis, diplopia, anterior orbital mass, and sinusitis. Of available investigations CT scan was found to be the most useful, particularly in localising the lesion, whether within the orbit or extending into it from periorbital soft tissues or paranasal sinuses. The configuration varies from round to oval, and the tumour generally has a well-defined margin and, if intraconal, is well demarcated posteriorly. On CT scan most lesions enhanced to a mild degree, but on carotid arteriography there is no uptake of dye. Ultrasonography confirmed the presence of a discrete, encapsulated, solid-mass lesion. Other slow growing orbital tumours to be considered in the differential diagnosis are cavernous haemangioma, meningioma, and haemangiopericytoma. In our experience, on carotid arteriography, cavernous haemangiomas show late minor pooling of the dye (Fig. 15) , while meningiomas have multiple tumour vessels and a late blush (Fig. 16A, B 
